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Abstract
The front-end of innovation has been long portrayed as the most important area of some
very successful innovations where companies tried to identify, obtain and maximize the
benefit of internal and external ideas at the early stages of the innovation process.
Recently, the concept of users as innovators, one of the most practiced open innovation
approaches, has played a crucial role in new product development especially during
opportunity identification phase at the front-end. Traditional user research methods,
however, are not able to reasonably empower users for co-creating into the market of open
innovation. The question remains unclear as to which user typology or combination of
typology is able to provide the most valuable insights for specific types of innovation
projects. The objectives of this study, therefore, are: 1. to identify limitations at the frontend of both well-established and newly-established processes, and 2. to investigate the
relationship patterns of the most useful user typologies for each type of innovation project.
Multiple-case study methodology was employed to gather patterns of 36 self-evaluated
successful cases from 17 leading innovation consulting companies in Thailand and the
U.S.A. The empirical findings reveal the limitations in the application of tools and
techniques at the front-end as a result of contextual differences. Such constraints finally
lead to the discovery of the most useful user typologies. Extreme users are more capable of
generating novel insights than others. Early adopters and regular users are most suitable
with technological projects. Less and frequent users may be the subjects of interest for
tangible products, while early adopters and frequent users are useful for intangible
products. The matching of such user and innovation typologies could guide researchers
and business practitioners to effectively and efficiently manage their opportunity
identification phase at the front-end of this new era.
Keywords: product planning & development (primary keyword), collaboration, human /
user-centered design
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Co-creation at the front-end: The matching of user
typologies and innovation aspects for new product
development success
Opportunity identification at the front-end
There is widespread consensus that innovation is a critical driving force to stay
competitive and ahead of the market (Smith, 2006). The front-end of innovation is a
systematic process that begins with opportunity identification where companies search for
novel product or service insights. Such new ideas are further analyzed whether they are
worth to be pursued. If so, even more ideas are generated and screened to match with
corporate strategy, capability and competency (Koen et al., 2001). The most feasible idea
then is developed and tested before handing over to production and commercialization
(Luecke, 2009). This upfront process of innovation has long been portrayed as the most
important area of some very successful innovations where companies tried to identify
new business opportunities (Brem & Voigt, 2009; Koen et al., 2001). Studies have shown
that companies can improve value and success probability of such opportunities if frontend of innovation is managed efficiently and effectively (Verworn, Herstatt, & Nagahira,
2006).
In spite of the importance of the later stages within this pre-development phase, it is
increasingly accepted that successful new product development correlates very closely
with the quality of the opportunity identification stage (Cooper, 1985). The objective of this
stage is to search for new insights whereby companies can distinguish winner from losers
depending upon how well they understand the market (Cooper, 1988). Lack of variety
and valuable insights may result in costly problems in later stages of the new product
development process (Cooper, 1998). Cooper and Edgett (2008) confirm this
investigation by stating that about twice as many high-efficiency businesses employ an
initial market assessment very early in the innovation process when compared to lowefficiency companies.
Building on the impact of open innovation, the development of innovation has shifted from
previous understanding of the market as a whole, to user innovation as one of the most
talked about and applied of all of open innovation approaches where companies try to
capture innovation ideas from product or service users (Gassman, Enkel, & Chesbrough,
2010). Studies have shown positive correlation of input from customers in the innovation
process with the success rate of products’ commercialization (Murphy & Kumar, 1997;
Kristensson, Magnusson, & Matthing, 2002). Hence, there have been many attempts to
facilitate the front-end of innovation for more productive results. Among these is user
research, which aims to understand what customers want and what are their unmet
needs (Whitney & Kumar, 2003). However, understanding just potential target group via
traditional user research approaches is not merely enough to reasonably empower
customers for co-creating into the market of open innovation. Since all customers are not
created equal when it comes to delivering valuable input for insight creation, specific
customers should be taken into consideration more than others (Herstatt, 2002). The
question remains unclear as to which customer or user group or combination of which, is
able to provide the most useful data for the development of innovation opportunities to
match with certain types of innovation projects. The new matching schemes will
apparently save time, resources and manpower in conducting opportunity identification
phase at the front-end of the new era. The next section introduces user research
approaches and their limitations followed by useful user groups for further investigation.
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User research approaches
According to extensive review of literature on the subject, user research techniques can
be categorized into five approaches: inquiry, observation, participation, trend tracking and
co-creation. Each approach reveals its own unique way of understanding users based on
its specific objective. These include validating existing offering, detecting unarticulated
needs, understanding heterogeneous needs, predicting the future and co-creating values.
First, the inquiry approach where companies try to understand consumers by simply
asking preset questions about user needs, new offering, or to validate existing prototype
by typical users survey, focus groups, group interview, or a combination of these
(Morgan, 1996). This approach can be applied to various stages of the innovation
process, including prior to initial product concept generation (Deana & Bruseberg, 2000).
However, the method may be limited to current expectations and rarely leads to insights
because of predefined goals (Whitney & Kumar, 2003).
Second, the observation approach, such as ethnography, aims to collect information by
observing users in their real-life setting and is claimed to provide the greatest insights and
intensity of knowledge into users’ unmet and unarticulated needs (Cooper & Edgett,
2008). But these methods are rather costly and time consuming (Whitney & Kumar,
2003). The skill set of observers needs to be extremely high, and not all possess such
skills or been trained to perform the task competently (Leonard & Rayport, 1997).
Third, the participation approach includes participatory design where people who will be
using a product have been given an opportunity to co-design (Steen, Kuijit, & Klok, 2007).
This approach is able to answer the heterogeneous needs of customers (Sanders &
Stapper, 2008). Nevertheless, designers and users are not truly collaborating; social and
political aspects are not incorporated into the process; and representativeness is difficult
to accurately pinpoint and portray (Grudin & Pruitt, 2002).
Fourth, the trend tracking approach uses poll and demographic data from various sources
to search for patterns of values, culture and perceptions, such as scenario planning and
trend analysis to foresee the future (Meadows, 2002). Additionally, lead users research
aims to capture novel solutions from the most sophisticated group of consumers (von
Hippel, 1986). However, the result is too broad, less applicable and sometimes way too
advanced for today’s customers (Whitney & Kumar, 2003; Sanders & Chan, 2007).
Fifth, the co-creation approach is where innovating with users has expanded its territory
to invite users, experts or anyone who exists within the value chain to join in the cocreation process (Sanders & Stapper, 2008). Instead of passively treated as research
subjects, they are all actively involved in the value creation process with the help of idea
generative tools and techniques (Prahalad & Ramaswamy, 2004; Sanders & Stapper,
2008). Nevertheless, not all users can fulfill this complex task. Certain characteristics of
users are required with specially designed techniques to gather data (Herstatt, 2002).
It is clear that user research approaches demonstrate certain limitations that make it
difficult to truly engage users into the market of open innovation. This paper aims to
identify current limitations at the front-end of two contrasting contexts for widespread
appeal and explore novel user research technique in order to cope with this paradigm
shift.

User typologies for user research
Based on the investigation of Schuurman, Moor, Marez, and Evens (2010), user
typologies or individual characteristics of users should be considered when searching for
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a way to successfully involve users in the innovation process. The purpose of this
categorizing scheme is to match users with the research aspects in question. These
characteristics include rate of use, variety of use, ability to generate solutions and rate of
adoption.
The first and easiest way to understand users is by noting the usage frequency of those
who consume the products or services. According to Herstatt (2002), if the idea is to
improve existing product performance, gathering input from regular users is adequate to
identify new needs. They are a group of users who generally use the product regularly
within the everyday situation.
In addition to the aspect of rate of use, the Use-Diffusion model of Shih & Venkatesh
(2004) added the additional aspect of variety of use and debated that users who possess
a certain degree of both aspects can influence better ideation process. While rate of use
refers to the duration of product usage, variety of use refers to the level of use
innovativeness. Their studies result in four user groups, intense users (high rate of use
and variety of use), specialized users (high rate of use and low variety of use), nonspecialized users (low rate of use and high variety of use) and limited users (low rate of
use and variety of use).
The third aspect, the ability to generate solutions, led to the discovery of lead users who
can direct companies to search for future needs by shifting the source of innovation to the
most advanced and sophisticated groups of users (von Hippel,1986). Lead users are a
group of consumers who devise their own novel solutions ahead of today’s markets,
since the current offering is not able to meet their needs (Luthje & Herstatt, 2004).
Evidently, this group has the ability to generate insights for future opportunities.
The fourth aspect, the study of Rogers (2003) regarding the Diffusion of Innovation model
also reflects unique characteristics of users based on rate of adoption. They are
innovators, early adopters, early majority, late majority and laggards depended upon how
fast the users adopt certain products or services. The willingness to acquire a new
offering may imply a degree of interest and knowledge that can be valuable in the frontend of innovation process.
Of all the types of users mentioned, extreme users may possess any of the
characteristics but at the minimum or maximum extremes of any of the specified aspects
(Rothwell & Gardiner, 1983). They may represent consumers who live in extreme
conditions, at the border of society, excluded from everyday normality, who cannot afford
to pay for a certain product or service, or those who choose not to consume it. Therefore,
atypical input from extreme users can be insightful and provide extremely novel ideas in
dealing with uncommon situations (Ideo, 2011).
It appears that users who possess distinct characteristics are very useful as a source of
innovation that may come in many forms. Unfortunately, to date there have been no
direct investigations of the correlation between user typologies and innovation typologies
in the context of user research for new product development into the market of open
innovation. Hence, the paper aims to explore the user screening criteria of various
innovation projects in order to indicate the most useful matching schemes.

Research objectives
The objectives of this study are, therefore, to:
1. Explore and identify limitations in employing user research at the front-end of
both well-established and newly-established processes.
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2. Investigate and identify the relationship patterns of the most useful user
typologies for each type of innovation project during the opportunity identification
phase, in order to comply with the concepts of open innovation and co-creation.

Research methodology
Multiple-case study methodology was first employed, and followed the recommendation
of Yin (1994) to investigate the relationship patterns of 36 self-evaluated successful
cases from 17 leading innovation consulting companies. Those in Thailand represented
newly-developed process, with those in the U.S.A. representing the well-established
process. The newly-developed process means the research conducted in the developing
area of front-end user research, while the well-established process is represented by
those forward thinkers from well-established territories where the front-end user research
concept originated and has gradually been developed to an advanced stage.
Considering the limited number of experts within this field of study, nonprobability
purposive and snowball samplings were selected for companies’ unique characteristics of
involvement in identifying opportunities, based on the practice of user research methods.
The aim is to search for new participants to challenge new patterns and refer to others
who may show similar interest (Cooper & Schindler, 2008).
Data gathering techniques for this research include individual in-depth interviews with cofounders, partners, team leaders, strategists, researchers and designers. Historical
project documents and those available on the company websites were also reviewed.
In order to analyze the patterns from cases, content analysis was used to search for
common phrasing, words and context. This is likely to predict similar results in terms of
analytic generalization if a theoretical pattern is found, considering the nature of this
research framework that aims to clarify and search for relationships and logic among
constructs (Eisenhardt & Graebner, 2007).
Though this research was conducted by a qualitative approach, data from the interviews
was converted to 0-4 scale based on the priority given to various users of a particular
project. In order to ensure the reliability of the results, two other raters were
independently assigned to perform the coding. Correlation and average values of each
user typology were also calculated to search for relationship and ratio with the three
innovation aspects being considered: newness, technology and project types, for welldefined explanation, not for statistical generalization.

Result and discussion
By studying the front-end process of design companies in two contrasting settings,
contextual differences that led to the practice of their own process, tools and techniques
were first recognized. Second, the relationship patterns of useful groups of users with
level of newness, technological requirements and project types were identified.

1. Limitation at the front-end
1.1 The contextual differences
The economic structure of each context affects distinct approaches when business
practitioners search for new business opportunities. While the economic structure of the
newly-established context has been all about importing know-how and products to be
sold or even copying ideas from other markets and adapting for local needs, companies
doing business in well-established territories must continuously innovate in order to stay
ahead of the game and be competitive in the world market. Such differences lead to
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diverse directions that design practitioners must confront in three aspects: clients, budget
and experts. Table 1 explains the aspects in details.
Within the newly-established context, there are three groups of clients. The first group
comprises small companies who usually select a low-cost route to copy and adapt ideas
from developed markets. They are reluctant to spend on research. However, the second
group is those large companies who see the need to innovate and are ready to invest in
conducting market research, rather than front-end user research, since the belief in this
methodology has not yet been established within this territory. Then, there are a few
clients who represent the third group, and who possess sophisticated business vision and
are willing to spend a limited amount conducting front-end user research as a trial. As a
result, the budget spent on conducting front-end user research in newly-established area
is very low. Accordingly, the experts within this field of research are scarce. Most design
practitioners within this context work for small scale projects and rarely have an
opportunity to gain expertise from full-scale research work.

Table 1
The contextual differences at the front-end

At the other end of the spectrum, with the aim to continuously innovate, knowing market
research is not able to capture users’ unarticulated needs, well-known international
clients within the well-established context choose an alternative route and invest in
conducting front-end user research. Once a number of successful projects have been
launched as a result of such methodology, clients continue to pursue this course in order
to be the first mover and stay ahead of the market. Therefore, those well-established
design practitioners are not only working on home-based projects, but they are also
exploring opportunity space in emerging international markets. This wide array of
research work has led to stronger expertise in this field. They can demand much more
budget for conducting front-end user research that may include research fees, travel,
accommodation, etc. Still, leading experts in the field are limited in number and clustered
within particular areas.
These aspects of clients, budget and experts, have led the design practitioners of both
contexts to develop their own specialized tools and techniques suitable for each specific
area, that can serve as lessons and guidelines for each other.

1.2 The application of tools and techniques
Firstly, the pitching preparation can be quite a challenging task especially within the wellestablished context. The co-founder of a well-established company revealed the
company’s intranet system where they keep detailed records of all successful cases that
might include pitching proposals, research findings and illustrations of prototypes
proposed, etc. This database is an intelligence center from which they can learn, analyze
and interpret historical documents for better preparation of future pitching proposals.
Since the number of clients within the newly-developed context is very limited, design
practitioners are invited or know the clients personally. Therefore, there is no formal
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pitching process within this context. However, they still keep historical documents as
references for research planning purposes.
Once the project has been given the green light, the next step is to recruit appropriate
users as research respondents. Within the well-established context, design practitioners
usually start with segmentation provided by the client. Then, they analyze that market
information, scope the selection of users according to project types and requirements and
hand over the finding to screeners to handle on their behalf. Design practitioners may
even outsource this whole task to outside screening agencies or utilize online survey
software and questionnaire tool to help them select appropriate users and organize the
questionnaire into a practical format to avoid possible biases.
Since design research within the newly-established context is very limited in terms of
budget and experts, design practitioners often recruit appropriate users themselves
starting with their friends and family. There are neither specialized screening agencies
nor online electronic tools to help them with the user screening process.
Within the well-established context, once the right group of respondents is identified, the
group may be requested to download a mobile data gathering or self-documentation tool
to take photos and write a brief note to each photo. The application will then transmit the
information gathered back to design practitioners for further analysis.
However, in the newly-established context, design practitioners still rely on traditional
data gathering tools such as interviews and observation with photos or video recordings.
They may even simply obtain secondary data from particular websites or brochures.
When it comes to data analysis, design practitioners within the well-established context
tag keywords to match with each feedback and organize them in a web application. They
can retrieve feedbacks associated with particular keywords for analytical purposes and
share comments with clients in real time once any new insights are revealed. This
database could become a valuable source of information where design practitioners
could easily have access to users’ profiles, interviews and insights compiled by other
teams of researchers working on similar projects. The analysis of this historical or existing
data can help them better plan research protocols and techniques, reduce the
headcounts involved, dramatically speed up the whole front-end process, and in turn,
minimize the cost.
Without the help of information technology, design practitioners within the newlyestablished context must manually organize photographs and transcripts to identify
patterns and associations from the vast amount of data collected. Obviously, the process
within this context could be time-consuming and require considerable manpower.

Table 2
The application of tools and techniques at the front-end
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Table 2 summarizes the application of tools and techniques and their limitations. Within
the well-established context, although design practitioners are well equipped with tools
and techniques, they can be very expensive. Even with the help of information
technology, certain processes, such as data collection and analysis, are still timeconsuming and require skilled researchers. With the use of a mobile self-documentation
tool, design practitioners may be able to reach more respondents and get the feedback in
real time. However, they have to contend with the number of mobile users and their
willingness to participate. The same limitations apply to design practitioners working
within the newly-established context. Though the traditional tools and techniques
employed can deliver satisfactory results, they are still time-consuming and require skilled
researchers, to an even greater extent than those in the well-established context.
Information technology tools are not widely available, so design practitioners must rely on
their own skills and manually organize and analyze the data into meaningful solutions.
These limitations led to the realization that if design practitioners were able to pay special
attention to specific groups of users, instead of allocating equal time to all the options, at
the start of the front-end process, they would spend less time, resources and manpower
in conducting the later stage of the process, and that will be emphasized in the next
section as the key finding of this paper.

2. The most useful user groups at the front-end
2.1 User typologies
Design practitioners share one goal in conducting front-end user research, the search for
insights from the vast amount of data that may be derived from a particular group of users
or combination of groups. Of all the projects investigated, regular, less, extreme, frequent,
lead users and early adopters are among the most recruited groups of users found useful
by design practitioners for providing valuable insights, as seen in the mapping based on
rate of use versus rate of adoption in Figure 1.

Figure 1
User typologies for user research based on rate of use versus rate of adoption

Design practitioners define regular, early adopters and extreme users in terms identical to
those used in standard literature. However, most design practitioners cannot distinguish
between lead users and early adopters. They believe the two groups possess similar
characteristics, when in fact they are totally different. While extreme users may refer to
those at the extreme of usage and adoption, lead users face needs for product or service
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that does not yet exist on the market and tend to be the first group to adopt even before
early adopters (von Hippel, 1986). Regular users consume and adopt the product or
service at the average rate. Two new groups of users were also identified, less and
frequent users. Less users do not spend much time and tend to later adopt the product or
service, but not to the extreme, while frequent users adopt new offering faster and
engage with the product or service usage more often than others.

2.2 The relations of user typologies and innovation aspects

Table 3.
Users typologies based on newness, technology and project types

Table 3 illustrates the relationship of user typologies and the three innovation aspects
under investigation. Level of newness was ranked based on the recommendation of Tidd
and Bessant (2009). The levels are: 1. existing market and existing technology, 2. either
existing market and new technology or new market and existing technology, 3. new
market and new technology, and 4. emerging market and emerging technology. The
technological aspect of a particular project was also identified whether the project
involves technology that comprises new products and processes and significant
technological changes of products and processes. With respect to project types,
opportunity space occurs when project objective is to search for innovations that may
come in any forms, tangible means the requirements specifically look for new product
offerings, while intangible aims to provide new forms of service innovations. User
typologies refer to six types of useful users that have been rated 0-4 scale based on the
priority given of a particular project. Correlation and average values of each user typology
were calculated to search for relationship and ratio with the three innovation aspects
being considered in the next two sections.
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2.2.1 User priorities
According to the finding of successful projects, instead of extracting insights from all user
types, certain groups were given more priority than others. The following explains user
priorities given to the three aspects: newness, technology and project types, in detail. The
figure in the parenthesis represents correlation value for explanatory purpose.
1. Regular users tend to be very useful when conducting front-end research for
technological products (0.24) while their recruitment is not recommended when
researching opportunity space projects (-0.17). Design practitioners need to
ensure that the technological products reach to the mainstream market of regular
users so their input is very important. Opportunity space projects require a high
level of newness so other groups might be more useful.
2. Less users possess unique characteristics that can be useful for tangible
products (0.36). By understanding their behaviors, design practitioners may be
able to innovate to meet their needs and turn them into frequent users of the
products. On the other hand, they show strong negative relationship with
opportunity space projects (-0.44) as design practitioners require rather more
sophisticated users for more innovative results. Therefore, when conducting
incremental projects that require a lower level of newness, this group can be
quite useful (-0.49)
3. Frequent users should not be overlooked, especially for tangible and intangible
products where they can provide insightful information in dealing with usages in
various situations (0.17, 0.12). However, they are not suitable for opportunity
space projects that require a higher level of newness (-0.32). Therefore, design
practitioners may rely on this group when searching for minor, incremental
improvement that does not demand any breakthrough ideas (-0.36).
4. Early adopters should be recruited when it comes to technological projects as
they, more than others, possess a certain level of relevant knowledge resulting in
a stronger desire to obtain new offerings (0.13). They are also most useful for
intangible products that require users who are willing to learn and understand the
service process faster than others (0.2).
5. Lead users, on the other hand, tend to be useful for services without
technological requirements (0.11, -0.13). This finding contradicts the argument
previously proposed by von Hippel (1986) that lead users are useful for
technological products as they have the ability to devise their own solutions. As
mentioned, most design practitioners are still unable to differentiate between lead
users and early adopters. They also might turn to technological experts in the
field of interest and engage with them instead since lead users are difficult to
identify. However, this demands further research effort.
6. Extreme users appear to be the most useful groups to turn to when design
practitioners want to come up with novel ideas for the highest level of newness of
a project (0.11). Since they are at the extreme, they certainly can provide atypical
ideas that other groups have never conceived and are unable to understand.
However, extreme users may not be the best choice when it comes to
technological and tangible products (-0.10, -0.14). They may either have never
consumed the products or services, or be too sophisticated to provide any
information for today’s market.
With respect to user typologies and level of newness, only extreme users reveal a
positive relationship while less and frequent users show the strongest negative
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relationship. As for technological projects, regular users, early adopters and less users
are the most useful groups to be recruited. When conducting opportunity space projects,
design practitioners pay most attention to extreme users and least focus on less and
frequent users. It is important to thoroughly understand less and frequent users, while
extreme users may not be the subjects of interest for tangible products. Early adopters
and frequent users are useful for intangible products.

2.2.2 User combinations
Not only the priority of particular groups of users was given, since the right combination of
users is also necessary to ensure that all perspectives of any innovation are covered. The
percentages of average scores in parenthesis show the proportion of user typologies to
match with the three innovation aspects as mentioned. Figure 2 visualizes user
combinations in detail.

Figure 2
Percentage of each user typology to match with newness, technology and project types

Considering level of newness, maximum level calls for all extreme users (100%). The
non-usage aspect of extreme users may indicate currently nonexistent aspects that are
future possibilities because of emerging technology. A lower level of newness requires all
users in different proportions since the project may aim to modify certain features that
satisfy a wide range of customers.
As for the technological aspect, extreme users are still the most necessary for
technological products (30%) while frequent users and early adopters (20%, 19%) are
also useful since they tend to know more about the product or service more than others.
Non-technological products demand even more extreme users (37%) and less frequent
users and early adopters (18%, 16%), possibly because of feature and function
requirements instead of sophisticated technical usage.
According to project types, opportunity space requires extreme users for almost half of
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the group (45%) since this type of project searches for a broad spectrum of possibilities.
While this group is equally important for tangible products, frequent users and early
adopters (21%, 16%) are also to be strongly considered. The same three groups of users
are also essential for intangible products (32%, 20%, 19%)
Regular users are almost equally useful for all aspects since they rate consistently
between 12-16% throughout. Less users are more valuable for minor improvement of
tangible projects. Frequent users are crucial for minor improvement of non-opportunity
space projects. If the projects step beyond minor improvement, early adopters are to be
strongly considered. Lead users are least selected among all groups due to confusion
surrounding the term and the difficulty of identifying them. Extreme users are very
important to opportunity space, intangible and tangible projects, respectively. They should
be most recruited when it comes to projects with higher level of newness and nontechnological products.

Conclusion and user research toward the new era
Limitations in conducting front-end user research vary from context to context. The
contextual differences frame the whole perspective of managing the process. While wellestablished companies utilize sophisticated tools and techniques, newly-established
companies try to minimize the fuzziness by reducing the steps and searching for
alternatives in dealing with constraints. Lengthy time consuming processes, and the
requirement for vast amounts of resources and highly skilled manpower are among the
major problems found within the current context of front-end process.
The matching of user and innovation typologies can guide researchers and business
practitioners to facilitate their opportunity identification phase at front-end by minimizing
time, resource and manpower as mentioned. Extreme users can provide valuable insights
if a high level of newness is required. Early adopters and regular users are most suitable
with technological projects, while less and frequent users may be the subjects of interest
for tangible projects. Early adopters and frequent users are also useful for intangible
projects.
Integrating user priorities and combinations into the development of front-end ICT tools
can certainly optimize the process to the next level. According to Gordon, Tarafdar, Cook,
Maksimoski, and Rogowitz (2008), information and communication technology (ICT) can
effectively and efficiently help co-create, organize and access, mine and analyze,
visualize and ideate during the front-end process. As a result, co-creating with users of
open innovation era can be foreseen being conducted without boundaries. Design
practitioners can get feedback from users in real time, from anywhere in the world and
maximize the benefit of information technology to better analyze the patterns and
associations among vast amounts of data for more productive results.
This paper, however, covers only the user screening aspects of front-end research.
Though such findings are extremely useful, aspects of data gathering and analytical aims
that lead to sets of questions must be further considered. Analytical techniques that can
provide better insights for each specific project must be thoroughly planned. Research
within this field still demands further effort in order to complete the new generation of
front-end research process.
This theoretical contribution leads to the development of new recruiting schemes that can
certainly facilitate the front-end process to the next level, serving the new era. This
practice could truly drive users to co-create into the market of open innovation and
maximize the potential of the process. As a result of matching schemes, more innovative
products with affordable prices can be foreseen to meet users’ heterogeneous needs and
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deliver a better quality of life, in other words, vastly benefit both companies and
customers of the next generation.
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